nutrition and preventing oesophageal stricture. Earlier controversies regarding steroid treatment in preventing stricture formation have been evaluated in a number of recent studies.'"'5 Anderson et al showed that with first and second degree oesophageal injuries, strictures developed in 5% of the steroid treated patients and none of the controls'3; with third degree injuries, strictures occurred in 90% of the steroid-treated children and 100% of the controls. Stricture formation is thus related to the degree of burn irrespective of steroid treatment.
In the absence of oesophageal or gastric perforation, the use of antibiotics has not been clarified. Animal studies have shown that the oesophageal burn creates a portal of entry for bacteria. There is, however, insufficient data to support the routine use of prophylactic antibiotics.
The use of a nasogastric tube in caustic injury is also debatable. 16 17 If employed it should only be passed after the degree and severity of caustic injury has been assessed at endoscopy. The indications for nasogastric intubation are for nutritional purposes and to function as an intraluminal stent.
Oral feeding in caustic injury is commenced as soon as the patient is able to swallow saliva. In patients with dysphagia an oesophagogram using water soluble contract material and oesophagoscopy should be performed [7] [8] [9] [10] There are good reasons for expecting resting Vo2/lean body mass to be increased in some children with CHD.
Oxygen consumption of the heart in normal adults requires about 11% of total energy requirements but in severe aortic stenosis, cardiac oxygen consumption may increase to 32% of total energy requirements.7 8 Eighty percent of energy consumed by the mature heart is used in pumping activity and only 20% in basal metabolism and electrical activity.'2 Most children with CHD and severe wasting have pulmonary hypertension. Greatly increased oxygen requirement by a hypertrophied right ventricle working against high resistance could be the energy demanding process.
Gingell and Hornung have compared height, weight, and weight for height in infants with tetralogy of Fallot (TOF) and with ventricular septal defect (VSD).s Both groups of children were on average short for age but weight for age was lower in the children with VSD and weight for height quite markedly lower than for those with TOF. Children with TOF were stunted whereas those with VSD were wasted.' These differences in nutrition would suggest rather different aetiologies for growth retardation and different potential for catch up growth on correction of the cardiac defects.'7 Catch up growth is more dramatic with wasting than stunting and the children with VSD showed accelerated weight gain after surgery whereas growth of those with TOF was relatively unchanged. Failure of the children with TOF to catch up has not been found in all studies. 8 Categorisation of the different growth potential in CHD-with or without failure to thrive-should help indicate likely growth and nutritional outcomes from surgery. This could be useful in planning management.
How can we improve the growth of children with CHD? We need to recognise the diagnostic groups at particular risk of failure to thrive and direct efforts towards ensuring these infants achieve at least normal nutrient recommendations in early life. This may require replacing vomited feeds, spending time feeding infants who are slow, or providing nasogastric gavage for reluctant feeders. Continuous slow nasogastric gavage feeding has been effective in some infants.'1 19 20 Supplementation with glucose polymers will increase energy intakes at lower volumes of intake and encourage growth. It may be logical to use carbohydrates as a source of extra energy rather than fat or protein as shifting cardiac metabolism from n-oxidation of fatty acids to carbohydrate utilisation has beneficial effects even in mature stressed hearts. 12 High energy feeding by gavage should be introduced only if other methods seem to be failing. While it makes it easier to feed the volumes of supplemented formula necessary for growth, it provides no normal appetite experience and no education in feeding skills. Children who have had major pathological problems with feeding in early infancy often show major behavioural problems with feeding once the pathology has resolved.2' Failure to thrive may be prevented in early infancy only for weanlings to refuse to feed later.
When infants fail to thrive despite these measures, there should be a reconsideration of the best time for corrective surgery. Although the risks increase with deterioration in nutritional state, surgery may be the only reasonable option for a child with progressive failure to thrive.'8 The child may be small and malnourished now but, in the absence of normal growth, the severity of malnutrition can only increase with time. Moreover, infants with no spare energy for activity miss the experiences so important to normal developmental progress.
Little is written about the neurodevelopmental outcome in CHD.22 Preoperative neurological assessment is rarely recorded and most studies attribute later neurodevelopmental problems to the complications ofsurgery.22 However, infants with transposition of the great vessels show lower neurodevelopmental scores with longer waits for surgical 23 correction. 3 Preoperative anoxia, malnutrition, and stimulus deprivation could all act to delay developmental progress in many children with CHD.
Developmental delay in CHD has as many origins as failure to thrive. Whatever the cause, it is undesirable. Management of nutritionally stressed infants with CHD should therefore include programmes for positive stimulation for these infants to recompense for their restricted environment. Feeding the starved mind may, in the long term, be as important as feeding the starved body. The next most common metabolic cause of stones is cystinuria accounting for up to 2% of cases of urolithiasis. 4 Cystinuria is a consequence of defective renal reabsorption of basic amino acids resulting in urinary concentrations of cystine that exceed its solubility. However not all individuals with the defect form stones, and not all the stones formed are pure cystine. 4 Urate crystaluria and occasionally urolithiasis may be a complication ofhaematological tumours after chemotherapy. Hyperuricaemia may also be caused by a deficient activity of the enzyme hypoxanthine-guanine phosphoribosyl transferase (HGPRT). Complete deficiency gives rise to LeschNyhan disease but partial defects have also been described. '" A deficiency of the next enzyme in the same pathway, xanthine oxidase, is responsible for the systemic accumula-
